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(54) File management method and content recording/playback apparatus 



(57) A package management information recording 
section 131 creates a directory for each package for 
content distributed in package units, and creates a pack- 
age management file indicating the relationship be- 
tween a directory name and package identifier A con- 
tent file recording section 132 creates a content file 
group management file indicating the relationship be- 
tween a content file name and a reference name when 
that content is linked from othercontent. A link resolution 



information recording section 133 creates a link resolu- 
tion file indicating the correspondence between a refer- 
ence name indicating content included in another pack- 
age and the package identifier of the other package. A 
link resolution section 142 of a content playback appa- 
ratus 140 specifies a link destination content file using 
these items of file management information. By this 
means, a link between contents can be maintained even 
when distributed content is recorded with a name differ- 
ent from the original content file name. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a file manage- 
ment method for content files stored on a recording me- 
dium, a recording/playback apparatus that implements 
that method, and a recording medium on which a pro- 
gram is recorded in order to load that file management 
method, and more particularly enables links to be main- 
tained between content files. 

Description of the Related Art 
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a link destination cannot be specified. 
[0007] Also, even in cases where a link destination 
can be specified, it may not be possible to maintain the 
link destination if the directory name or file name in the 
file system is subsequently changed by the user. 
[0008] Moreover, even in cases where a link destina- 
tion can be specified, unlike an interactive service such 
as Web browsing, in a download service whereby refer- 
encing is performed locally on a recording medium, the 
link destination file may not necessarily be present on 
the recording medium. 

[0009] Heretofore, there have been no digital content 
distribution services that take the above-described link 
destination specification and maintenance into consid- 
eration. 



[0002] Demand continues to grow for digital content 
distribution services that employ communications and 
broadcasting. 

[0003] For example, a newspaper article distribution 
service has been conceived of whereby newspaper ar- 
ticles are downloaded each morning to a mobile phone 
and recorded onto a recording medium connected to 
that mobile phone, and an article can be read when 
wished by connecting that recording medium to another 
device such as a television set. Also, an electronic book 
service has been conceived of whereby a novel is divid- 
ed into chapters, and charging/downloading is per- 
formed chapter by chapter. 

[0004] As a concrete example of a newspaper article 
distribution service, a method can be considered where- 
by newspaper articles are written as HTML format files, 
and one day* s worth of HTML files and accompanying 
image files or audio files are distributed as a single pack- 
age. With a service that distributes related contents as 
a single package in this way, the distributed contents 
are generally recorded on a recording medium with a 
directory created for each package. 
[0005] In this case, in the distributed package, an ac- 
companying image file or audio file is linked to an HTML 
file. Moreover, a case can also be considered where a 
particular HTML file is linked to other HTML files. Fur- 
thermore, although links are generally implemented as 
closed within a particular package, there are also cases 
where a link may be provided to an HTML file or image/ 
audio file belonging to another package. A concrete ex- 
ample that can be given is a case where a particular 
newspaper article is linked to an article distributed the 
previous day as a related article. 
[0006] However, in an apparatus that receives con- 
tent distribution, an original file name may be assigned 
to a content file in order to enable content recording and 
playback to be performed efficiently with simple 
processing, and therefore the directory name and file 
name in the file system of content recorded in the re- 
ceiving apparatus may not necessarily match reference 
names written within other content linked to that content. 
As a result, there is a problem of cases arising in which 



SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to pro- 
vide a file management method that enables inter-con- 
tent links to be maintained even when distributed con- 
tent is recorded under a name that is different from the 
original content file name, and also to provide a content 
recording/playback apparatus for implementing that 
method and a recording medium on which content files 
are recorded in accordance with this file management 
method. 

[001 1] The present invention achieves the above ob- 
jects by creating a directory for each package, manag- 
ing the correspondence between a directory name and 
package identifier, managing the correspondence be- 
tween the file name of content recorded in a package 
and the reference name when that content is linked from 
elsewhere, and managing the correspondence between 
the package identifier of another package and a refer- 
ence name that indicates content included in that other 
package. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The above and other objects and features of 
the invention will appear more fully hereinafter from a 
consideration of the following description taken in con- 
nection with the accompanying drawing wherein one ex- 
ample is illustrated by way of example, in which; 

FIG.1 is a block diagram showing the configuration 
of a content recording/playback apparatus in Em- 
bodiment! of the present invention; 
FIG. 2 is a drawing showing an example of a news- 
paper article package in Embodiment 1 of the 
present invention; 

FIG. 3 is a drawing showing an example of directory 
and file configuration on a recording medium in Em- 
bodiment 1 of the present invention; 
FIG. 4 is a drawing showmpfan example of a pack- 
age management file in Embodiment 1 of the 
present invention; 
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FIG.5 is a drawing showing an example of a content 
file group management file in Embodiment 1 of the 
present invention; 

FIG. 6 is a drawing showing an example of a news- 
paper article package in Embodiment 1 of the 
present invention; 

FIG. 7 is a drawing showing an example of directory 
and file configuration on a recording medium in Em- 
bodiment 1 of the present invention; 
FIG. 8 is a drawing showing an example of a pack- 
age management file in Embodiment 1 of the 
present invention; 

FIG. 9 is a drawing showing an example of a content 
file group management file in Embodiment 1 of the 
present invention; 

FIG. 10 is a drawing showing an example of a link 
resolution file in Embodiment 1 of the present inven- 
tion; 

FIG. 11 is a drawing showing the processing flow of 
a link resolution section in Embodiment 1 of the 
present invention; 

FIG. 1 2 is a drawing showing an example of a pack- 
age management file created by a package man- 
agement information recording section in Embodi- 
ment 2 of the present invention; 
FIG. 13 is a drawing showing an example of a con- 
tent file group management file in Embodiment 2 of 
the present invention; 

FIG. 14 is a drawing showing an example of a con- 
tent file group management file in Embodiment 2 of 
the present invention; 

FIG. 15 is a drawing showing a case where a direc- 
tory and file configuration directory name are 
changed in Embodiment 2 of the present invention; 
FIG. 1 6 is a drawing showing package management 
file rewriting in Embodiment 2 of the present inven- 
tion; 

FIG. 1 7 is a block diagram showing the configuration 
of a content recording/playback apparatus in Em- 
bodiment 3 of the present invention; 
FIG. 1 8 is a drawing showing an example of a pack- 
age identifier management table managed by a dis- 
tribution server in Embodiment 3 of the present in- 
vention; 

FIG. 19 is a drawing showing an example of distri- 
bution package data distributed from a distribution 
server in Embodiment 3 of the present invention; 
FIG.20 is a drawing showing an example of direc- 
tory and file configuration on a recording medium in 
Embodiment 3 of the present invention; 
FIG.21 is a drawing showing an example of a pack- 
age management file in Embodiment 3 of the 
present invention; 

FIG. 22 is a drawing showing the processing flow of 
a link resolution section in Embodiment 3 of the 
present invention; 

FIG.23 is a drawing showing the processing flow of 
a distribution reservation list file recording section 
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in Embodiment 3 of the present invention; 
FIG. 24 is a drawing showing an example of direc- 
tory and file configuration on a recording medium in 
Embodiment 3 of the present invention; and 
5 FIG, 25 is a drawing showing an example of a dis- 
tribution reservation list file in Embodiment 3 of the 
present invention; 

DETAILED DESCRIPTION OF THE 

10 

PREFERRED EMBODIMENTS 

[0013] With reference now to the accompanying 
drawings, embodiments of the present invention will be 
15 explained in detail below. It should be understood that 
the present invention is in no way limited to these em- 
bodiments and may be implemented in a variety of 
modes within a scope consistent with the principles and 
novel features disclosed herein. 

20 

(Embodiment 1 ) 

[0014] FIG.1 is a block diagram showing the configu- 
ration of a content recording/playback apparatus in Em- 

25 bodiment 1 of the present invention. This apparatus 
chiefly comprises an input apparatus 11 0, recording me- 
dium 120, content recording apparatus 130, content 
playback apparatus 140, and display apparatus 150. 
The input apparatus 110 inputs a content recording re- 

30 quest from a user to the content recording apparatus 
1 30, and inputs a content playback request from a user 
to the content playback apparatus 1 40. The content re- 
cording apparatus 130 records package-unit content 
and file management information on the recording me- 

35 dium 1 20. The content playback apparatus 1 40 displays 
content recorded on the recording medium 120 on the 
display apparatus 150. 

[001 5] The content recording apparatus 1 30 compris- 
es a package management information recording sec- 

40 tion 1 31 , content file recording section 1 32, and link res- 
olution information recording section 1 33. The package 
management information recording section 131 creates 
package management information for managing pack- 
ages -recorded on the recording medium 120 and 

45 records it on the recording medium 1 20. The content file 
recording section 1 32 records each content file of a con- 
tent file group included in a package on the recording 
medium 120, and also creates content file group man- 
agement information for managing these content file 

so groups and records it on the recording medium 1 20. The 
link resolution information recording section 1 33 creates 
link resolution information for implementing links be- 
tween content files that straddle packages and records 
it on the recording medium 120. 

55 [001 6] The content playback apparatus 1 40 includes 
a content file acquisition section 141 and link resolution 
section 142. The content file acquisition section 141 re- 
ceives a content playback command from the input ap- 
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paratus 110, and acquires the specified file from the re- 
cording medium 120. When there is a link specification 
in a content file, the link resolution section 142 performs 
processing to specify the link destination content file 
based on link resolution information recorded on the re- 
cording medium 120. 

[0017] Next, content recording processing and con- 
tent playback processing performed by the content re- 
cording/playback apparatus in this embodiment will be 
described using actual examples. 

<Content recording processing> 

[001 8] First, a content recording command is received 
from the user via the input apparatus 110, Here, the case 
where a recording command for the kind of newspaper 
article package shown in FIG.2 is received will be con- 
sidered. 

[0019] The newspaper article package in FIG.2 is a 
package for November 14, comprising HTML files 201 
and 202 and an image file 203. HTML file 201 has the 
file name "001114index.htm", and has image file 203 
with the file name "imagel .jpg" embedded in it. HTML 
file 202 has the file name "001 11 4page2.htm 0 , and, as 
with HTML file 201 , has image file 203 embedded in it. 
Also, HTML file 201 has a hyperlink to HTML file 202. 
[0020] FIG.3 is a drawing showing an example of di- 
rectory and file configuration on the recording medium 
1 20, representing the time when the package shown in 
FIG.2 is recorded by the content recording apparatus 
130. A directory 302 called "PKGOOOOr is created at 
the same level as the package management file 301 , 
and below this directory 302 a content file group man- 
agement file 303 and files included in the package 
shown in FIG.2 are created. HTML files 201 and 202 
and image file 203 included in the package shown in 
FIG.2 are assumed to be recorded with the file names 
"00001 .htm", "00002.htm M , and "00003 .jpg" , respective- 
ly. 

[0021 ] When the content recording apparatus 1 30 re- 
ceives a content recording command from the input ap- 
paratus 1 1 0, it first creates or updates the package man- 
agement file 301 by means of the package management 
information recording section 131 . 
[0022] FIG.4 is a drawing showing an example of a 
package management file 301 , representing the stage 
at which the package shown in FIG.2 is recorded on the 
recording medium 120. The package management file 
301 manages the correspondence between a package 
directory number corresponding to the package direc- 
tory name and a package identifier for uniquely identi- 
fying that directory. 

[0023] In this embodiment, the description is based 
on a naming rule whereby the directory name of a pack- 
age directory corresponding to a package directory 
number is designated "PKGxxxxx (xxxxx = package di- 
rectory number)", as shown in FIG.3. 
[0024] It should be understood that any naming rule 



may be used as long as it derives the directory name of 
a package directory uniquely from the package directory 
number. 

[0025] Also, in FIG.4, the string "AKTICLE001114' 1 is 

5 used as a package identifier, but as long as this package 
identifier can uniquely identify a package directory ex- 
isting on the recording medium 120, any kind of string, 
numerals, or symbols may be used. 
[0026] Next, content file recording and content file 

10 group management file creation are performed by the 
content file recording section 132. 
[0027] FIG.5 is a drawing showing an example of a 
content file group management file 303,representingthe 
stage at which the package shown in FIG.2 is recorded 

is on the recording medium 120. A content file group man- 
agement file manages the correspondence between a 
content number corresponding to the file name when re- 
corded on the recording medium 120 and a reference 
name when that content is linked from other content, 

20 and one content file group management file is created 
for each package directory. The aforementioned content 
number is used to number an individual package. 
[0028] In this embodiment, the description is based 
on a naming rule whereby the content file name corre- 

25 spending to a content number is designated "xxxxx. EXT 
(xxxxx = content number, EXT = original file name ex- 
tension)", as shown in FIG.3. 
[0029] It should be understood that any naming rule 
may be used as long as it derives the content file name 

30 on the recording medium 1 20 uniquely from the content 
number. 

[0030] As the package shown in FIG.2 has no link to 
content included in another package, the link resolution 
information recording section 1 33 does not perform any 

35 processing in this case. 

[0031] Furthermore, a case will be considered in 
which a recording command for the newspaper article 
package 610 shown in FIG. 6 is newly generated when 
the recording medium 120 is in the state shown in FIG.3. 

40 [0032] FIG. 6 is a drawing showing an example of a 
newspaper article package for November 15 comprising 
an HTML file 611 and image file 612. HTML file 611 has 
the file name "001 11 5page1.htm", and has image file 
612 with the file name "logol jpg" embedded in it. Also, 

45 HTML file 61 1 has a hyperlink to HTML file 202 with ref- 
erence name "001114index.htm" included in the news- 
paper article package for November 14 shown in FIG.2. 
[0033] FIG.7 is a drawing showing an example of di- 
rectory and file configuration on the recording medium 

so 120, representing the time when newspaper article 
package 61 0 in FIG.6 is added by the content recording 
apparatus 130. A directory 701 called "PKG00002 n is 
created at the same level as the package management 
file 301, and below this directory 701 a content file group 

55 management file 702 and files included in the package 
shown in FIG. 6 are created. HTML files 611 and 612 
included in the package shown in FIG.6 are assumed to 
be recorded with the file names "00001. htm" and 



4 



7 

"00002.jpg B , respectively. 
[0034] FIG. 8 is a drawing showing an example of a 
package management file 301 , representing the stage 
at which newspaper article package 610 shown in FIG. 
6 is newly added to the recording medium 1 20. Com- s 
pared with FIG. 4, information concerning the newspa- 
per article package of November 15 has been newly 
added. 

[0035] FIG. 9 is a drawing showing an example of a 
content fife group management file 702, representing 
the stage at which newspaper article package 610 
shown in FIG.6 is newly added to the recording medium 
1 20. The configuration of the content file group manage- 
ment file is similar to that in FIG.5, and so its description 
will be omitted here. 

[0036] As shown in FIG.6, HTML file 611 of the No- 
vember 1 5 package has a link to content included in an- 
other package, and therefore the link resolution file 703 
shown in FIG.7 is created by the link resolution informa- 
tion recording section 133. 

[0037] FIG. 10 is a drawing showing an example of a 
link resolution file 703. A link resolution file manages the 
correspondence between a reference name indicating 
a link to content included in another package and the 
package identifier of the package in which that link des- 
tination content exists, and one link resolution file is cre- 
ated for each package directory in which content includ- 
ing a link that straddles packages exists. 

<Content playback process! ng> 

[0038] The case where a playback request for HTML 
file 201 shown in FIG.7 is issued via the input apparatus 
110 will be considered. 

[0039] First, the content file acquisition section 141 
acquires HTML file 201 from the recording medium 120. 
[0040] As image file "image1.jpg" is embedded in 
HTML file 201, the link resolution section 142 resolves 
the reference of this image. 

[0041] FIG.11 is a drawing showing the processing 
flow in the link resolution section 1 42. The reference res- 
olution processing for image file "imagel .jpg" will be de- 
scribed below with reference to FIG.1 1 . 
[0042] Step 1 1 01 : First, reference name n image1 .jpg" 
is acquired from HTML file 201 . 
[0043] Step 1 1 02: A check is earned out as to whether 
or not a link resolution file exists in the package directory 
to which the link source HTML file belongs. In this ex- 
ample, there is no link resolution file in the package di- 
rectory 302 to which HTML file 201 belongs, so the 
processing flow proceeds to Step 1108. 
[0044] Step 1108: The content file group manage- 
ment file of the package directory to which the HTML file 
belongs is looked at, the reference name acquired in 
Step 1101 is searched for, and the content number cor- 
responding to this reference name is acquired. In this 
example, according to FIG.5, "00003" is acquired as the 
content number corresponding to reference name 
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"imagel .jpg". 

[0045] Step 1109: The content file corresponding to 
the content number acquired in Step 1108 is specified 
as the reference destination file. In this example, as can 
be see from FIG.7, the "00003.jpg" image file 203 is 
specified, and the image reference is resolved. 
[0046] The link resolution section 142 makes a con- 
tent file acquisition request to the content file acquisition 
section 1 41 using the reference destination file name 
specified in this way, and when the content file acquisi- 
tion section 141 acquires reference destination file 
"00003.jpg" from the recording medium 120, this image 
is embedded in HTML file 201 and output to the display 
apparatus 1 50. 

[0047] This concludes the HTML file 201 playback 
processing. 

[0048] Next, link resolution processing will be de- 
scribed for the case where the user follows a link to con- 
tent included in another package from HTML file 611 
currently being displayed. 

[0049] Step 1101: First, reference name 
"001 11 4page2.htm" is acquired from HTMLfile 611. 
[0050] Step 1 1 02: A check is carried out as to whether 
or not a link resolution file exists in package directory 
701 to which link source HTML file 611 belongs. In this 
case, as can be seen from FIG.7, link resolution file 703 
exists in package directory 701 , so the processing flow 
proceeds to Step 1 1 03. 

[0051 J Step 1 1 03: Link resolution file 703 is looked at, 
and a check is carried out as to whether or not there is 
an entry for the reference name acquired in Step 1101 . 
As can be seen from FIG.1 0, a reference name 
"001114page2.htm n entry exists in link resolution file 
703, so the processing flow proceeds to Step 1105 via 
Step 1104. If there were no entry in link resolution file 
703, the processing flow would proceed to Step 1108 
via Step 1104. 

[0052] Step 1105: Package identifier 
"ARTICLE001114" corresponding to reference name 
"001 1 1 4page2.htm" is acquired, and the processing flow 
proceeds to Step 1106. 

[0053] Step 1106: Package number "00001" corre- 
sponding to the above-mentioned acquired package 
identifier "ARTICLE001114" is ascertained from pack- 
age management file 301 , and it is determined that the 
package in which the reference destination file exists is 
package directory 302 (PKG00001). 
[0054] . Step 1107: Next, content file group manage- 
ment file 301 of package directory 302 is looked at, the 
reference name acquired in Step 1101 is searched for, 
and the content number corresponding to this reference 
name is acquired. In this example, according to FIG.5, 
"00002" is acquired as the content number correspond- 
ing to reference name "0011 14page2.htm". 
[0055] Step 1109: Content file "00002.htm B 202 cor- 
responding to the content number acquired in Step 1 1 07 
is specified, and links to contents included in other pack- 
ages are resolved. 
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[0056] As described above, with this embodiment, a 
package management file that manages the corre- 
spondence between a package directory number corre- 
sponding to a package directory name and a package 
identifier for uniquely identifying that directory, and a 
content file group management file that manages the 
correspondence between a content number uniquely 
corresponding to a file name when recorded on the re- 
cording medium 120 and a reference name when linked 
from other content, are created. Then, by using these 
management files, it is possible to specify a link desti- 
nation even if the directory name or file name when con- 
tent is recorded on the recording medium 120 is different 
from the reference name written in other content linked 
to that content. 

[0057] Moreover, a link resolution file that manages 
the correspondence between a reference name indicat- 
ing a link to content included in another package and 
the package identifier of the package in which that link 
destination content exists is created for each package 
directory in which content including a link that straddles 
packages exists. By using these link resolution files, it 
is possible to follow links to contents belonging to other 



[0058] Also, according to this embodiment, the file 
name of a file recorded on the recording medium can 
be set arbitrarily, providing an effective resolution 
means when there is a limit to the number of characters 
in a file name. 

[0059] Furthermore, in this embodiment, the configu- 
ration of a link resolution file has been described as be- 
ing a simple correspondence table of reference names 
and package identifiers, but in order to search for a ref- 
erence name at high speed when performing link reso- 
lution, means such as a hash method or B-tree may be 
used. 

[0060] Also, in this embodiment, HTML files and im- 
age files have been given as examples of content files, 
but a content file may also be a file of any other format. 

(Embodiment 2) 

[0061] In Embodiment 2, a file management method 
is described that enables a link destination to be main- 
tained even if a directory name or file name is changed 
by the user. 

[0062] The configuration of the content recording/ 
playback apparatus in this embodiment is identical to 
that shown in FIG.1. However, in this embodiment, the 
component elements of a package management file 
created by the package management information re- 
cording section 131 and the component elements of a 
content file group management file created by the con- 
tent file recording section 132 differ from those in Em- 
bodiment 1 . 

[0063] Next, content recording processing and con- 
tent playback processing in this embodiment will be de- 
scribed in concrete terms. 



[0064] The directory and file configurations on the re- 
cording medium 120 when the packages shown in FIG. 
2 and FIG. 6 are recorded by the content recording ap- 
paratus 1 30 are the same as in FIG.7. However, the con- 

s tents of package management file 301 and content file 
group management files 303 and 702 are different, and 
therefore the codes package managementfile 1 201 and 
content file group management file 1301 and 1401 will 
be used in the following description. 

w [0065] FIG.1 2 is a drawing showing an example of a 
package management file 1 201 created by the package 
management information recording section 131. The 
difference from FIG. 8 of Embodiment 1 is that this pack- 
age management file 1201 manages the correspond- 

15 ence between a package directory name recorded on 
the recording medium 120-not a package directory 
number-and a package identifier. 
[0066] FIG.1 3 is a drawing showing an example of a 
content file group managementfile 1 301 . The difference 

20 from FIG. 5 of Embodiment 1 is that the correspondence 
managed is between a content file name on the record- 
ing medium 120-not a content number-and a reference 
name. 

[0067] Similarly, FIG.1 4 is a drawing showing an ex- 
25 ample of a content file group management file 1401 at 
this time. 

[0068] In this embodiment, unlike Embodiment 1 , no 
particular naming rule is established for package direc- 
tory names and content file names on the recording me- 

30 dium 120, and arbitrary names can be assigned. 

[0069] The operation of the content file acquisition 
section 141 jn content playback processing in this em- 
bodiment is similar to that in Embodiment 1 . 
[0070] Processing by the link resolution section 142 

35 in content playback processing in this embodiment is 
similar to that in Embodiment 1 , except for the following 
three points. 

a) In Step 1 1 06, when specifying the package direc- 
40 tory, specification is not performed according to a 
naming rule based on the package number corre- 
sponding to the package identifier, but instead the 
package directory name corresponding to the pack- 
age identifier is acquired directly. 
45 b) In Step 1107, the content file number is not ac- 
quired, but instead the content file name is acquired 
directly. 

c) In Step 1108, the content file number is not ac- 
quired, but instead the content file name is acquired 
so directly. 

[0071] By this means, the same kind of link resolution 
effect is obtained as in Embodiment 1 . 
[0072] Here, a case will be considered in which the 
55 directory name of package directory 302 is changed 
from "PKGOOOOr to "November 1 4 Article" by means 
of an operation of some kind, as shown in FIG.1 5. In this 
case, along with the processing whereby the directory 
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name is changed in the file system, the package man- 
agement information recording section 1 31 rewrites the 
relevant package directory name part in the package 
management file as shown in FIG. 16. By this means, a 
link destination can be maintained even if a directory s 
name change occurs after the directory name has been 
recorded on the recording medium 120. 
[0073] Similarly, when a content file name on the re- 
cording medium 120, not a package directory, is 
changed, the content file recording section 132 can 10 
maintain the link destination by changing the relevant 
content file name part in the content file group manage- 
ment file. 

[0074] As described above, with this embodiment, 
when a package directory name or content file name is '5 
changed by means of an operation of some kind, a link 
destination can be constantly maintained by changing 
the relevant package directory name part in the corre- 
sponding package management file, or the relevant 
content file name in the content file group management 20 
file. 

(Embodiment 3) 

[0075] In Embodiment 3 , a method is described for 25 
performing distribution reservation when another pack- 
age including the link destination file does not exist on 
the recording medium. 

[0076] FIG.1 7 is a block diagram showing the config- 
uration of a content recording/playback apparatus in 30 
Embodiments of the present invention. Parts in the con- 
tent recording/playback apparatus in FIG.1 7 identical to 
those in FIG.1 are assigned the same codes as in FIG. 
1 and their detailed explanations are omitted. Compared 
with FIG. 1 , the configuration of the content recording/ 35 
playback apparatus in FIG.1 7 features the addition of a 
distribution reservation list file recording section 143 for 
creating a distribution reservation list file to the content 
playback apparatus 1 40. 

[0077] A distribution server that provides service to 40 
the content recording/playback apparatus in FIG. 17 as- 
signs a package identifier to each package to be distrib- 
uted, and manages the correspondence between distri- 
bution package data and package identifiers. 
[0078] FIG. 18 is a drawing showing an example of a 45 
package identifier management table held by a distribu- 
tion server in order to manage the correspondence be- 
tween distribution packages and package identifiers. 
This package identifier management table contains 
package identifiers and pointers to distribution package 50 
data to which the corresponding package identifiers are 
assigned. 

[0079] If a package file contains a link to content in- 
cluded in another package, the distribution server refer- 
ences the package identifier management table and ss 
creates a link resolution file provided with the corre- 
spondence between the reference name indicating the 
link to that content and the package identifier of the 
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package in which the link destination content exists, and 
distributes this included in the package data. 
[0080] FIG.1 9 is a drawing showing distribution pack- 
age data distributed when the distribution server distrib- 
utes package 610 shown in FIG. 6. The distribution 
package data includes a distribution-time metadata file 
in which metadata such as content related bibliographic 
matter, management information, and attribute informa- 
tion is recorded, a link resolution file, and content files 
with the file names "0011 15page1 .htm" and "logol .jpg". 
Package identifier information is recorded in the distri- 
bution-time metadata file. The link resolution file has the 
same contents as in FIG.1 0. 
[0081] When this distribution package data is input, 
the package management information recording section 
131 of the content recording apparatus 130 creates a 
package management file using a package identifier as- 
signed by the distribution server. Also, rf a link resolution 
file is included in the distribution package data, the link 
resolution information recording section 133 stores this 
link resolution file on the recording medium 1 20. The op- 
eration of the content file recording section 132 is the 
same as in Embodiment 1 . 

[0082] The case will now be considered in which only 
the package shown in FIG. 6 has been recorded on the 
recording medium 120 by the content recording appa- 
ratus 130. FIG. 20 is a drawing showing the directory and 
file configuration on the recording medium 120 at this 
time. FIG.20 differs from FIG.7 in having no directory 
302, content file group management file 303, HTML files 
201 and 202, or image file 203, and in that the contents 
of package management file 2001 are different from 
those of package management file 301 . Content file 
group management file 702 and link resolution file 703 
under directory 701 are the same as in FIG. 9 and FIG. 

1 0, respectively, in Embodiment 1 . 

[0083] FIG. 21 is a drawing showing an example of a 
package management file 2001 . Package management 
file 2001 manages the correspondence between a pack- 
age directory number corresponding to the package di- 
rectory name and a package identifier for uniquely iden- 
tifying that directory. 

[0084] Link resolution processing will be described 
below for the case where the user follows a link to con- 
tent included in another package from HTML file 611 
currently being displayed. 

[0085] FIG. 22 is a drawing showing the processing 
flow in the link resolution section 142 in Embodiment 3. 
Steps in FIG. 22 identical to those in FIG.1 1 are assigned 
the same codes as in FIG.1 1 . When the processing flow 
proceeds to Step 1106, Step 1107, Step 1108, or Step 
1109 in FIG.22, the processing is the same as in FIG. 

11 , and the relevant description is omitted, 

[0086] Step 1101: First, reference name 
"001 11 4page2.htm 0 is acquired from HTML file 611. 
[0087] Step 1 1 02: A check is carried out as to whether 
or not a link resolution file exists in package directory 
701 to which link source HTML file 611 belongs. In this 
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case, as can be seen from FIG. 20, link resolution file 
703 exists in package directory 701, so the processing 
flow proceeds to Step 11 03. If there were no link reso- 
lution file 703, the processing flow would proceed to 
Step 1108. 

[0088] Step 1 1 03: Link resolution file 703 is looked at, 
and a check is carried out as to whether or not there is 
an entry for the reference name acquired in Step 1101 . 
As can be seen from FIG. 10, a reference name 
,, 001114page2,htm ,, entry exists in link resolution file 
703, so the processing flow proceeds to Step 11 05 via 
Step 1104. If there were no entry in link resolution file 
703, the processing flow would proceed to Step 1108 
via Step 1104. 

[0089] Step 1105: Package identifier 
M ART1CLE001114" corresponding to reference name 
"001 1 1 4page2.htm" is acquired, and the processing flow 
proceeds to Step 2201 . 

[0090] Step 2201 : A check is carried out as to whether 
or not there is an entry for the above-mentioned ac- 
quired package identifier "ARTICLE001 1 1 4" in package 
management file 2001 . In this case, as can be seen from 
FIG.21, there is no entry, so the processing flow pro- 
ceeds to Step 2202. If there were an acquired package 
identifier entry, the processing flow would proceed to 
Step 1106. 

[0091] Step 2202: Distribution reservation list file re- 
cording section 143 processing is executed. 
[0092] FIG.23 is a drawing showing the processing 
flow of the distribution reservation list file recording sec- 
tion 143 in Embodiments. 

[0093] Step 2301 : First, a check is carried out as to 
whether or not the user wants the package that includes 
the reference destination file to be distributed when con- 
nection is established with the distribution server the 
next time distribution is performed. If distribution is not 
wanted, nothing is done and processing ends. If distri- 
bution is wanted, the processing flow proceeds to Step 
2302. 

[0094] Step 2302: The above-mentioned acquired 
package identifier n AFn"ICLE001114 a is entered in the 
distribution reservation list file. FIG.24 is a drawing 
showing an example of directory and file configuration 
on the recording medium 1 20 at this time, and includes 
a distribution reservation list file 2401 in addition to the 
items in FIG. 20, FIG. 25 is a drawing showing an exam- 
ple of the distribution reservation list file 2401 , In Step 
2302, if a distribution reservation list file does not exist 
on the recording medium 120, one is newly created. 
[0095] If a distribution reservation list file 2401 exists 
on the recording medium 120 in this way when connec- 
tion is subsequently established between the content re- 
cording apparatus and distribution server for the pur- 
pose of distribution , the package identifier entered in the 
distribution reservation list file 2401 is transmitted to the 
distribution server. The distribution server finds the 
package corresponding to that package identifier from 
the package identifier management table, and performs 
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download processing for that package. 
[0096] When the package that has the same package 
identifier as the package identifier record in the distribu- 
tion reservation list file 2401 is distributed from the dis- 
s tribution server, the distribution reservation list file re- 
cording section 143 deletes the distribution reservation 
list file as soon as the download of that package is com- 
pleted. 

[0097] As described above, in this embodiment a dis- 
10 tribution reservation list file recording section 143 is pro- 
vided, and by creating a distribution reservation list file 
in which is entered the package identifier of a package 
that does not exist on the recording medium 120, the 
necessary package can be downloaded automatically 
15 when connection is next established with the distribution 
server, without requiring the user to perform any partic- 
ular operation. 

[0098] In this embodiment, a method is described 
whereby the distribution reservation list file is stored be- 

20 forehand on the recording medium 120, but a method 
may also be used whereby the distribution reservation 
list file is stored, not on the recording medium 120, but 
in a storage area in a content recording/playback appa- 
ratus equipped with a content recording apparatus 130 

25 and content playback apparatus 140. 

[0099] Also, in this embodiment, a description has 
been given in which the distribution reservation list file 
is deleted as soon as the download of a package en- 
tered in the distribution reservation list file is completed, 

30 but a method may also be adopted whereby the distri- 
bution reservation list file is not deleted, but the file con- 
tents are reset. 

[0100] Furthermore, in the above-described embodi- 
ments, a case is described in which a link resolution file 

35 is created by a link resolution information recording sec- 
tion 133 of a content recording apparatus 130, but the 
present invention is not limited to this, and it is also pos- 
sible for a link resolution file to be additionally created 
on the content distribution side, and distributed together 

40 with the content. 

[0101] Moreover, it is also possible for playback and 
display of recorded content to be performed with the re- 
cording medium 1 20, on which content and file manage- 
ment information are recorded by the content recording 

45 apparatus 130, installed in another content playback ap- 
paratus. 

[0102] In addition, it is also possible for the proce- 
dures in the file management method of the present in- 
vention to be recorded on a recording medium, and for 
50 this recording medium to be installed in a content re- 
cording/playback apparatus, and the procedures of the 
file management method of the present invention to be 
downloaded to the content recording/playback appara- 
tus. 

55 [0103] As is clear from the above descriptions, ac- 
cording to the present invention it is possible to specify 
a link destination even if the directory name or file name 
when content is recorded on a recording medium is dif- 
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ferent from a reference name written in other content 
linked to that content. Also, link destination content can 
be specified even if the link destination content belongs 
to a different package. 

[01 04] Moreover, a link destination can be constantly 
maintained even if the file name or directory name of a 
content file is rewritten by a user after that file has been 
recorded on a recording medium. 
[0105] Furthermore, the content recording/playback 
apparatus of the present invention that implements this 
file management method can maintain a content link 
destination even if an original name is automatically as- 
signed to distributed content or a user rewrites the file 
name or directory name, enabling content to be dis- 
played edited as desired. 

[0106] Still further, if a package that includes a refer- 
ence destination file does not exist on the recording me- 
dium, the necessary package can be downloaded auto- 
matically when connection is next established with the 
distribution server, without requiring the user to perform 
any particular operation. 

[0107] The present invention is not limited to the 
above described embodiments, and various variations 
and modifications may be possible without departing 
from the scope of the present invention. 
[0108] This application is based on Japanese Patent 
Application No. 2000-354660 filed on November 21, 
2000, and Japanese Patent Application No. 
2001-013720 filed on January 22, 2001 , entire content 
of which is expressly incorporated by reference herein. 



Claims 

;j 

i 1 . A file management method for a recording medium 

on which is recorded a distributed content file, said 
file management method comprising the steps of: 

creating a directory for each package, and re- 
cording a file of content included in that pack- 
age based on said directory; 
managing with a package management file a 
correspondence between a directory name of 
said directory and a package identifier as- 
signed to said package; and 
managing with a content file group manage- 
ment file a correspondence between a file 
: ! name when said content file is recorded on said 

recording medium and a reference name when 
that content is linked from other content. 

2. The file management method according to claim 1 , 
further comprising the step of, when there exists in 
said package content linking to content included in 
another package, managing with a link resolution 
file a correspondence between a reference name 
indicating content included in said another package 
and a package identifier of said another package. 
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3. The file management method according to claim 1 , 
further comprising the step of designating said di- 
rectory name by providing correspondence to a 
package directory number assigned uniquely to a 

s package, and managing with said package man- 
agement file a correspondence between said pack- 
age directory number and said package identifier. 

4. The file management method according to claim 1 , 
10 further comprising the step of designating a file 

name of said content by providing correspondence 
to a content number assigned in package units, and 
managing with said content file group management 
file a correspondence between said content 
15 number and said reference name. 

5. The file management method according to claim 1 , 
further comprising the steps of: 

20 describing in said package management file a 

relationship between said directory name and 
said package identifier; 
describing in said content file group manage- 
ment file a relationship between said file name 

25 and said reference name; and 

when said directory name or file name is 
changed, changing said directory name of said 
package management file or said file name of 
said content file group management file. 

30 

6. The file management method according to claim 2, 
further comprising the step of, when a package in- 
cluding link destination content does not exist on 
said recording medium, creating a distribution res- 

35 ervation list file in which a package identifier of said 
package is entered. 

7. The file management method according to claim 6, 
further comprising the step of creating said distribu- 

40 tion reservation list file on said recording medium. 

8. The file management method according to claim 6, 
further comprising the step of creating said distribu- 
tion reservation list file in a memory area of a con- 

45 tent recording/playback apparatus. 

9. A content playback method comprising the steps of: 

when playing back content recorded on a re- 
so cording medium by means of the file manage- 

ment method according to claim 2, extracting a 
content file from said recording medium; and 
when there is in said content file a link specifi- 
cation to a file included in the same package as 
55 that in which said content is included, specify- 

ing a link destination content file using the con- 
tent file group management file according to 
claim 1 . 
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10. The content playback method according to claim 9, 
further comprising the step of, when there is in said 
content file a link specification to a file included in a 
different package from that in which said content is 
included, specifying a link destination content file s 
using the package management file according to 
claim 1 and the link resolution file according to claim 

2. 

11. A content recording apparatus for recording a dis- w 
tributed content file on a recording medium, said 
content recording apparatus comprising: 

package management information recording 
means (131) for creating a directory for each is 
package, and creating and recording on said 
recording medium a package management file 
indicating a correspondence between a direc- 
tory name of said directory and a package iden- 
tifier assigned to said package; and 20 
content file recording means (132) for creating 
a content file group management file indicating 
a correspondence between a file name of a 
content file included in said package and a ref- 
erence name when that content is linked from 25 
other content, and recording said content file 
and said content file group management file on 
said recording medium. 

12. The content recording apparatus according to claim . so 
11 , further comprising link resolution information re- 
cording means (1 33) for, when there exists in said 
package content linking to content included in an- 
other package, creating and recording on said re- 
cording medium a link resolution file indicating a 35 
correspondence between a reference name indicat- 
ing content included in said another package and a 
package identifier of said another package. 

1 3. A content playback apparatus for playing back con- 40 
tent from said recording medium on which a content 

file is recorded by the content recording apparatus 
according to claim 12, said content playback appa- 
ratus comprising: 

45 

content file acquiring means (141) for extract- 
ing a content file from said recording medium; 
and 

link resolving means (142) for, when there is in 
said content file a link specification to a file in- so 
eluded in the same package as that in which 
said content is included, specifying a link des- 
tination content file using the content file group 
management file according to claim 11. 

55 

14. The content playback apparatus according to claim 
1 3, wherein, when there is in said content file a link 
specification to a file included in a different package 
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from that in which said content Is included, said link 
resolving means specifies a link destination content 
file using the package management file according 
to claim 11 and the link resolution file according to 
claim 12. 

15. The content playback apparatus according to claim 
14, further comprising distribution reservation list 
file recording means (143) for, when a package in- 
cluding said link destination content does not exist 
on said recording medium, creating a distribution 
reservation list file in which a package identifier of 
said package is entered. 

16. A program that causes a computer to function as: 

package management information recording 
means for creating a directory for each pack- 
age, and creating and recording on said record- 
ing medium a package management file indi- 
cating a correspondence between a directory 
name of said directory and a package identifier 
assigned to said package; and 
content file recording means for creating a con- 
tent file group management file indicating a cor- 
respondence between a file name of a content 
file included in said package and a reference 
name when that content is linked from other 
content, and recording said content file and 
said content file group management file on said 
recording medium. 

17. The program according to claim 16 for further caus- 
ing functioning as link resolution information record- 
ing means for, when there exists in said package 
content linking to content included in another pack- 
age, creating and recording on said recording me- 
dium a link resolution file indicating a correspond- 
ence between a reference name indicating content 
included in said another package and a package 
identifier of said another package. 

18. A content playback program that, in order to play 
back content from a recording medium on which a 
content file is recorded by the content recording ap- 
paratus according to claim 12, causes a computer 
to function as: 

content file acquiring means for extracting a 
content file from said recording medium; and 
link resolving means for, when there is In said 
content file a link specification to a file included 
in the same package as that in which said con- 
tent is included, specifying a link destination 
content file using the content file group man- 
agement file according to claim 11 . 

19. The content playback program according to claim 
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1 8 for, when there is in said content file a link spec- 
ification to a file included in a different package from 
that in which said content is included, further caus- 
ing said link resolving means to function as means 
for specifying a link destination content file using the s 
package management file according to claim 1 1 and 
the link resolution file according to claim 12. 
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